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ABSTRACT 


Humanity has long been fascinated by the mysteries of the universe, continuously seeking ways to explore distant galaxies and venture into realms beyond our own. 
However, the vast distances involved have posed a significant challenge, often measured in terms of the distance light travels over extensive time periods, such as the 
light year. The notion of faster-than-light (FTL) travel emerged in the late 19th century and has since sparked extensive speculation. While theories have been proposed 
regarding the possibility of surpassing the speed of light, practical methods for achieving such velocities remain elusive. In recent years, scientific interest has shifted 
toward the potential of dark energy to facilitate FTL travel. This article delves into the origins of dark energy, its implications for faster-than-light travel, potential 
applications of FTL technology, physical constraints on FTL travel, and the future prospects of dark energy. 


KEYWORDS: Faster Than Light Travel, Dark Energy, Propulsion, Spacecraft, Energy. 


INTRODUCTION TO THE SPEED OF LIGHT AND FTL 

There is a consensus that the speed of light is the theorized speed limit in the 
universe, with nothing being able to travel faster than it (Stein, 2022). The speed 
of light is approximately 186,282 miles per second in a vacuum (Stein, 2022); for 
reference, it takes 8.3 minutes for light to travel from the sun to the Earth. For 
most of human history, it was thought impossible to travel faster than the speed of 
light. However, in the late 19th century, theoretical physicists began to speculate 
about the possibility of faster-than-light travel (henceforth, FTL). 


FTL travel is the idea that it is possible to travel faster than the speed of light. 
While it has been theorized that it is possible to travel faster than the speed of 
light, no practical means of achieving such speeds have been found yet. 


Dark Energy 

Dark energy is a mysterious form of energy that has been theorized to exist in the 
universe since the late 1990s. While its exact nature is still a mystery, dark energy 
is thought to be responsible for the accelerated expansion of the universe (, 
2022). 


Dark energy is believed to make up around 68% of the total energy density of the 
universe and is believed to be the cause of its accelerating expansion (Science 
Mission Directorate, 2022). Dark energy has been proposed as a potential source 
of power for FTL travel, as it could theoretically be used to propel a spacecraft 
beyond the speed of light. 


Figure 1: A Simulation of What Dark Matter Could Look Like 
Source: Natgeofe.com (2023) 


DARK ENERGY'S ROLE IN FASTER THAN LIGHT TRAVEL 

One of the major theoretical models of FTL travel is based on the concept of dark 
energy. In this model, dark energy is used to propel a spacecraft beyond the speed 
of light, allowing it to travel faster than light. The theorized idea states that dark 
energy could be used to accelerate a spacecraft to speeds that exceed the speed of 
light. By using dark energy to propel a spacecraft, it would be possible to travel to 
distant galaxies and explore the universe beyond our own. 


However, this model is highly theoretical and has yet to be tested. It is also not 
proven whether dark energy is powerful enough to propel a spacecraft beyond 
the speed of light. 


Theoretical Models of FTL Propulsion 

There are several theoretical models of FTL propulsion, each with its own unique 
advantages and disadvantages. Some popular theoretical models include the 
Alcubierre Drive, traversable wormholes, and quantum tunneling. 


The Alcubierre Drive is a theoretical model of FTL propulsion that uses a warp 
bubble to propel a spacecraft beyond the speed of light. This model is based on 
the idea that dark energy can be used to create a warp bubble that can propel a 
spacecraft beyond the speed of light (Alcubierre, 1994). 


Figure 2: Theoretical Warp Bubble Structure 
Source: White & Davis (2011) 


Traversable wormholes are hypothetical tunnels that connect two different 
points in space-time. If traversable wormholes exist, they could potentially be 
used for FTL travel (Davis, 2004). However, there are a number of challenges 
that would need to be overcome in order to make traversable wormholes 
practical. For example, it is not clear how to create a traversable wormhole, and it 
is not clear how to stabilize a traversable wormhole so that it does not collapse. 


Figure 3: Theoretical Traversable Wormhole 
Source: Davis (2004) 


One way to create a traversable wormhole is to use a pair of negative mass objects 
(Morris et al., 1988). Negative mass is a hypothetical form of matter that has a 
negative mass energy (Morris et al., 1988). Negative mass would have the 
opposite effect of normal matter, and it would cause space-time to contract 
(Morris et al., 1988). If two negative mass objects were brought close together, 
they would create a region of space-time that is distorted, and this distortion 
could be used to create a wormhole (Morris et al., 1988). However, the negative 
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mass has never been observed, and it is not clear if it actually exists. 


Quantum Tunneling is a quantum mechanical phenomenon that allows 
particles to pass through barriers that would be impossible to cross classically 
(Musha 2017). Quantum Tunneling could potentially be used for FTL travel, but 
itis not clear how to scale this up to the level ofa spacecraft. 
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Figure 4: Quantum Tunneling 
Source: Duffy (2019) 


Quantum tunneling occurs when a particle has a probability of passing through a 
barrier even though it does not have enough energy to do so classically (Liberg, 
2020). This probability is very small, but it is not zero. If a spacecraft could be 
made to quantum tunnel, it could potentially travel faster than the speed of light. 
However, it is not clear how to make a spacecraft that is small enough to quantum 
tunnel, and it is not clear how to control the quantum tunneling process so that the 
spacecraft can travel in the desired direction. 


The theoretical models of FTL propulsion discussed in this section all have the 
potential to revolutionize space travel. However, they all face significant 
challenges that need to be overcome before they can be used for practical travel. 
These challenges include the need for exotic matter, the need for an enormous 
amount of energy, and the need to stabilize the warp bubble or wormhole. If these 
challenges can be overcome, FTL propulsion could revolutionize space travel 
and open up new possibilities for exploration and discovery. 


Potential Applications of FTL Technology 

FTL technology could have a wide range of potential applications in the future. It 
could be used to explore distant galaxies and search for extraterrestrial life, as 
well as to travel to distant planets and explore the universe beyond our own. 


It could also be used for potential interstellar communication, allowing for faster 
communication between distant planets and galaxies. It could also be used for 
interstellar travel, allowing for faster and more efficient travel between distant 
planets and galaxies. With the ability to travel faster than light, it may be possible 
to harness energy from distant stars or other celestial bodies, providing a 
virtually limitless source of energy. 


FTL technology potentially has the ability to detect and respond to potential 
threats from outer space. With the ability to travel at faster-than-light speeds, it 
may be possible to detect and intercept incoming asteroids or other space debris 
that could pose a threat to Earth or other inhabited planets. 


In addition, FTL technology could possibly revolutionize the field of astronomy 
by allowing scientists to observe and study phenomena that are currently beyond 
our reach. With faster travel times, researchers could visit and study distant 
planets and stars, as well as black holes and other cosmic phenomena. 


Physical Limitations of FTL Travel 
While it is theoretically possible to achieve FTL travel, there are several physical 
limitations that make it a challenging task. 


The most significant limitation is the amount of energy required to propel a 
spacecraft beyond the speed of light. The energy required to reach the speed of 
light is already enormous, as it would require an object to accelerate infinitely. 
However, to travel beyond the speed of light, the energy required would be 
infinite, which is far beyond what is currently possible with any known 
technology (DOE Explains, 2023). The amount of energy required to achieve 
FTL travel is so high that it would likely require an entirely new method of energy 
production anda significant breakthrough in physics. 


Another limitation is the amount of time required to travel beyond the speed of 
light. To travel to distant galaxies, a spacecraft would need to travel for an 
extended period of time, far longer than what is currently possible with any 
known technology. For example, ifa spacecraft could travel at the speed of light, 
it would still take approximately 4 years to reach the nearest star system, Alpha 
Centauri (Lea, 2021). To travel to more distant galaxies, the travel time would be 
even longer, potentially taking centuries or even millennia. This presents a 
significant challenge for interstellar travel and would require a way to extend 
human lifespans or develop advanced methods of hibernation or suspended 
animation. 
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Another physical limitation of FTL travel is the potential for dangerous radiation 
exposure. As a spacecraft approaches the speed of light, it experiences a 
phenomenon known as time dilation, where time appears to slow down from an 
observer's perspective (Burns et al., 2017). However, from the perspective of the 
spacecraft, the speed at which it is traveling remains constant. This means that as 
a spacecraft approaches the speed of light, it will be bombarded with high-energy 
particles, such as cosmic rays, at an increased rate. This exposure to radiation 
could be lethal to humans and would require advanced shielding technology to 
protect the crew. 


In addition to these limitations, there are also potential paradoxes and violations 
of known physical laws associated with FTL travel, such as the violation of 
causality, which is the idea that an effect cannot occur before its cause. For 
example, if a spacecraft were to travel back in time, it could potentially create a 
paradox by changing events in the past that would prevent the spacecraft from 
being able to travel back in time in the first place. 


Dark Energy and the Fabric of Spacetime 

Dark energy is believed to be responsible for the accelerated expansion of the 
universe, but its exact nature is still a mystery (NASA Science, n.d.). It is 
believed that dark energy is related to the fabric of spacetime and may be able to 
manipulate the fabric of spacetime to enable FTL travel, thus allowing a 
spacecraft to travel faster than the speed of light. This would enable faster and 
more efficient interstellar travel, allowing us to explore distant galaxies and 
search for extraterrestrial life (NASA Science, n.d.). 


Experimental Evidence of FTLTravel 

While FTL travel is still largely a theoretical concept, there have been some 
experiments that suggest that it may be possible to travel faster than the speed of 
light. In 2011, an Italian experiment called OPERA claimed to have found 
evidence that fundamental particles known as neutrinos can travel faster than the 
speed of light (Brumfiel, 2011). Neutrinos are electrically neutral particles that 
rarely interact with other matter and have a vanishingly small mass. The 
experiment involved studying a beam of neutrinos coming from CERN, Europe's 
premier high-energy physics laboratory, located 730 kilometers away near 
Geneva, Switzerland (Brumfiel, 2011). The 1,800-tonne OPERA detector is a 
complex array of electronics and photographic emulsion plates, and the net result 
is that the neutrinos are arriving 60 nanoseconds faster than the speed of light 
allows (Brumfiel, 2011). 


Figure 5: OPERA Experiment Detector Technology 
Source: Cerncourier.com. (2023) 


CONCLUSIONS 

While FTL travel has been theorized for over a century, there is still much debate 
about the possibility of traveling faster than the speed of light. While dark energy 
has been proposed as a potential source of power for FTL travel, it is unclear 
whether it is powerful enough to propel a spacecraft beyond the speed of light. In 
addition, there are several physical limitations to FTL travel that must be taken 
into account. The most significant limitation is the amount of energy required to 
propel a spacecraft beyond the speed of light, which is far more than what is 
currently available to us. While the potential of dark energy to enable FTL travel 
is still largely theoretical, it is clear that dark energy could have a major impact on 
the future of interstellar exploration. If dark energy can be harnessed and used to 
propel a spacecraft beyond the speed of light, it could revolutionize interstellar 
travel and enable humans to explore distant galaxies and search for 
extraterrestrial life. 


At the same time, it is important to remember that FTL travel is still largely a 
theoretical concept and much more research is needed before we can begin to 
fully understand the potential of dark energy to enable FTL travel. But the 
potential of dark energy to enable FTL travel is exciting, and it is a future 
potential we should all keep an eye on. 
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